Abstract. A total of 367 Low Surface Brightness galaxies detected in the 2MASS all-sky near-infrared survey have been observed in the 21 cm H i line using the Arecibo telescope. All have a Ks-band mean central surface brightness, measured within a 5 ′′ radius, fainter than 18 mag arcsec −2 . We present global H i line parameters for the 107 clearly detected objects and the 21 marginal detections, as well as upper limits for the undetected objects. The 107 clear detections comprise 15 previously uncatalogued objects and 36 with a PGC entry only.
Introduction
The present paper is part of a series presenting the results of a multi-wavelength (near-infrared, 21-cm H i line and optical) search for Low Surface Brightness (LSB) galaxies using the 2MASS all-sky near-infrared survey. For further details on the sample and other publications in this series, we refer to Monnier Ragaigne et al. (2003a, Paper I) .
Low Surface Brightness galaxies
Observational bias in the selection of galaxies dates back to Messier and Herschel. Galaxies are diffuse objects selected in the presence of a contaminating signal: the brightness of the night sky. The night sky acts as a filter, which, when convolved with the true population of galaxies gives the population of galaxies we observe. In the past few decades, observations of the local universe have shown the existence of galaxies well below the surface brightness of the average catalogued galaxy.
At present, the LSBs constitute the least well known fraction of galaxies: their number density and physical properties (luminosity, colours, dynamics) are still quite Send offprint requests to: W. van Driel uncertain. This is, per definition, mainly due to the fundamental difficulty in identifying them in imaging surveys and in measuring their properties. In order to further investigate the often baffling properties of the LSB class of galaxies we selected a sample of them from the 2MASS database, accessing a wavelength domain (the near-infrared) hitherto only scarcely explored in the study of LSBs.
There is no unambiguous definition of LSB galaxies, although ones in common use are based on (1) the mean blue surface brightness within the 25 mag arcsec −2 isophote, (2) the mean surface brightness within the half-light radius, or (3) the extrapolated central surface brightness of the disc component alone after carrying out a disc-bulge decomposition. For 2MASS galaxies, we used the mean K s -band magnitude within a fixed aperture to identify a sample of galaxies with relatively low infrared surface brightness. Because galaxies typically have (B−K) ∼ 3.5-4 (see below) we selected galaxies in which the central surface brightness within a 5 ′′ radius circular aperture was fainter than 18 mag arcsec −2 in K s . This criterion corresponds roughly to the disc-component definition of LSB galaxies which have a blue central surface brightness µ B0 > 22.0 mag arcsec −2 . Our sample galaxies can have even lower disc surface brightness levels if the bulge component is significant, but since we average over a fixed angular aperture, we may also include some higher central surface brightness sources that are more distant so that the aperture includes more of the disc. In this paper, we examine the properties of our sample based on 2MASS and HyperLeda data and compare it to optically-selected galaxy samples. LSBs have remarkable properties which distinguish them from high surface brightness spirals, notably:
-LSBs seem to constitute at least 50% of the total galaxy population in number in the local Universe, which may have strong implications for the slope of the galaxy luminosity function, on the baryonic matter density and especially on galaxy formation scenarios (O'Neil & Bothun 2000) ; -LSBs discs are among the less evolved objects in the local universe since they have a very low star formation rate (van der Hulst et al. 1993; van Zee et al. 1997; van den Hoek et al. 2000) ; -LSBs are embedded in dark matter halos which are of lower density and more extended than the haloes around High Surface Brightness (HSB) galaxies, and they are strongly dominated by Dark Matter at all radii (de Blok et al. 1996; McGaugh et al. 2001 ).
The star formation history of LSBs has been the subject of recent debate. The LSBs best studied in the optical and in the near-infrared are blue (e.g., Bergvall et al. 1999) , indicating a young mean stellar age and/or metallicity. Morphologically, most studied LSBs have discs, but little spiral structure. The current massive star formation rates in LSBs are an order of magnitude lower than those of HSBs (van Zee et al. 1997 ); H i observations show that LSBs have high gas mass fractions, sometimes exceeding unity (Spitzak & Schneider 1998; McGaugh & de Blok 1997) . All these observations are consistent with a scenario in which LSBs are relatively unevolved, low mass surface density, low metallicity systems with roughly constant star formation rate. However, this scenario has difficulty accomodating giant LSBs like Malin 1 (Bothun et al. 1987 ). This study of infrared LSBs was also intended to investigate the possibility of there being a substantial population of red LSBs like those reported by O'Neil et al. (1997) . Follow-up studies initially indicated that these red LSBs had rapid rotational speeds exceeding 200 km s −1 and they did not seem to follow the 'standard' Tully-Fisher relation, in the sense that they appeared to be severely underluminous for their total mass (O'Neil et al. 2000) . More recent observations by Chung et al. (2002) indicate that the rotational properties of these red LSBs were mismeasured due to confusion with neighbouring galaxies. An infraredselected sample should allow us to identify whether there is a significant population of very red LSBs.
In the present paper a result of 21-cm H i line observations made at Arecibo is given, while in paper I in the series a description of the 2MASS LSB galaxy sample selection is given, 21-cm H i line observations from Nançay will be presented in Paper III (Monnier Ragaigne et al. 2003b) , optical BVRI CCD surface photometry of a subsample of 35 2MASS LSB galaxies will be presented in paper IV (Monnier Ragaigne et al. 2003c) , models of the star formation history of these, and an analysis of the full data set will be presented in paper V. Models of the evolution of the 2MASS galaxies presented in paper IV and of other samples of LSB galaxies are presented in Boissier et al. (2003) .
The 2MASS LSB galaxies sample selection is described in Section 2. Observations and data reduction are presented in Section 3, and the results in section 4 and the conclusions in section 5.
The 2MASS all-sky near-infrared survey
The Two Micron All Sky Survey, 2MASS, has imaged the entire celestial sphere in the near-infrared J (1.25µm), H (1.65µm) and K s (2.16µm) bands from two dedicated, identical 1.3-meter telescopes. The 2MASS data have a 95% completeness level in J, H and K s of 15.1, 14.3 and 13.5 mag, respectively, for 'normal' galaxies (Jarrett et al. 2000a) ; for LSB and blue objects the completeness limits are not yet known). The Extended Source Catalog (XSC) will consist of more than 1.4 million galaxies brighter than 14th mag at K s with angular diameters greater than ∼6 arcsec. The photometry includes accurate PSF-derived measures and a variety of circular and elliptical aperture measures, fully characterizing both point-like and extended objects. The position centroids have an astrometric accuracy better than ∼0.5 arcsec. In addition to tabular information, 2MASS archives full-resolution images for each extended object, enabling detailed comparison with other imaging surveys. Initial results for galaxies detected by 2MASS are described in several publications (Schneider et al. 1997; Jarrett et al. 2000a Jarrett et al. , 2000b Hurt et al. 2000) .
Although relatively less deep than some of the dedicated optical imaging surveys made of LSB galaxies over limited areas of the sky, the 2MASS survey allows the detection of LSB galaxies with a central surface brightness in the K s band of ∼18-20 mag arcsec −2 , corresponding to about ∼22-24 mag arcsec −2 in B, extending over the entire sky. The near-infrared data will be less susceptible than optical surveys to the effects of extinction due to dust, both Galactic and internal to the galaxies. In the present paper the H i line observations made at Arecibo of the sample of 2MASS near-infrared selected LSB galaxies is presented. The sample selection in described in Section 2. The observations and the data reduction are presented in Section 3, and the results in Section 4. A brief discussion of the results is given in Section 5. An analysis of these observations, and of others made for the study, will be given in a future paper (paper V).
Sample selection
We have selected 2MASS LSB galaxies using the following two galaxy search routines. For a more complete description of the selection procedures we refer to Paper I. The selected LSB objects lie outside the ZoA (|b|>10
• ), but we have also observed 116 objects within this zone (see Section 4.6).
• The first is aimed at selecting relatively high signalto-noise low central surface brightness (LCSB) galaxies, with a mean central K s surface brightness in the inner 5 ′′ radius of K 5 ≥18 mag arcsec −2 , among the extended sources picked out from the survey data by the standard 2MASS algorithms (Jarrett et al. 2000) .
• The second is aimed at finding lower signal-to-noise LSB galaxies among those sources which were not recognized as such during the standard extended source selection described above. This requires masking all sources detected by the former method, spatially smoothing the remaining data and running the extended source recognition scheme again on the masked images.
In order to decide which of these faint, fuzzy 2MASS sources really are LSB galaxies, additional data were required like those listed in online databases such as NED The source selection for our survey was made with the 2MASS working database available in late 1999, when work on it was still in full progress. The sources we observed at Arecibo contain only 2 "Small" sources (with isophotal radii 10 ′′ <r K20 <20 ′′ , see Section 4.1), S721N and S1090O, that are not found in the subsequent, more reliable, 2MASS public data releases (see paper I for details). Their names have been put in parentheses in the Tables. The sample also contains 2 Faint sources (F1N and F10N) that are not found in subsequent public data releases, which not surprising considering they were detected by a dedicated LSB galaxy search method and that they were not included in the working database.
Due to constraints in the telescope time scheduling and in the declination range accessible with the instrument, the area of the sky observed at Arecibo for our survey ranges from 20
h 00 m to 06 h 30 m in right ascension and between 12
• and 39
• in declination. Within this area, we selected for observation, in order of decreasing priority: (1) all objects with known velocity, (2) objects without known velocity, whether previously catalogued or not, in order of decreasing diameter.
Observations and data reduction

Observations
We observed a sample (see Section 2) of 367 2MASS LSB galaxies using the refurbished 305-m Arecibo Gregorian radio telescope in November 2000 and January 2001, for a total of 125 hours observing time. Data were taken with the L-Band Narrow receiver using nine-level sampling with two of the 2048 lag subcorrelators set to each polarization channel. All observations were taken using the positionswitching technique, with the blank sky (or OFF) observation taken for the same length of time, and over the same portion of the Arecibo dish (as defined by the azimuth and zenith angles) as was used for the on-source (ON) observation. Each ON+OFF pair was followed by a 10s ON+OFF observation of a well calibrated, uncorrelated noise diode. The observing strategy used was as follows: First, a minimum of one 3 minute ON/OFF pair was taken of each galaxy, followed by a 10s ON/OFF calibration pair. If a galaxy was not detected, one or more additional 3 minute ON/OFF pairs were taken of the object, if it was deemed of sufficient interest (e.g., large diameter, known optical velocity). If a galaxy's velocity was known a priori, it was observed with each of the four 12.5 MHz bandpass subcorrelators being centred at the redshifted H i line of the galaxy. All galaxies without known velocities were observed in velocity search mode. In this mode the subcorrelators were set to 25MHz bandpasses. Both subcorrelators with the same polarization were set to overlap by only 5MHz, thereby allowing a wide velocity search while ensuring the overlapping region of the two boards was adequately covered. Two different velocity searched were made -first in the velocity range -500 to 11,000 km s −1 and subsequently in the range 9,500 to 21,000 km s −1 (assuming the galaxy was not detected in the lower velocity range, the interest of the particular object and observing time permitting). The instrument's HPBW at 21 cm is 3 ′ .6×3 ′ .6 and the pointing accuracy is about 15 ′′ .
Data reduction
Using standard data reduction software available at Arecibo, the two polarizations were averaged, and corrections were applied for the variations in the gain and system temperature of the telescope with zenith angle and azimuth using the most recent calibration data available at the telescope. Further data analysis was performed using Supermongo routines developed by one of us (SES). A baseline of order zero was fitted to the data, excluding those velocity ranges with H i line emission or radio frequency interference (RFI). Once the baselines were subtracted, the velocities were corrected to the heliocentric system, using the optical convention, and the central line velocity, line widths at, respectively, the 50% and 20% level of peak maximum (Lewis 1983) , the integrated flux of the H i profiles, as well as the rms noise of the spectra were determined. All data were boxcar smoothed to a velocity resolution of 14.3 km s −1 (velocity search) and 16.4 km s −1 (known velocity) for analysis. The stability of the chain of reception of the Arecibo telescope is known to be good. This is shown by the observations we made of strong continuum sources and of a calibration galaxy with a strong line signal: the latter showed a ±6% standard deviation in its integrated line flux.
Results
The global Arecibo H i line data for the observed sample, together with their global near-infrared and optical data, are listed in Tables 3a,b for clearly detected objects, in Tables 4a,b for marginal detections and in Tables 5a,b for undetected objects. A description of all parameters listed in the Tables is given below in Sections 4.1-4.4. The nearinfrared data listed were taken from the 2MASS catalogue and the optical data were taken from the online NED and LEDA databases, as indicated.
The H i spectra of the clearly detected galaxies are shown in Figure 2 and the marginal detections are shown in Figure 3 ; for cases where 2 line profiles were detected in the same spectrum, designated by 'a' and 'b' after the 2MASS sourcename, see Sect. 4.5.
The distribution of the integrated line fluxes and FWHM's of the clear and marginal detections is shown in Figure 4 . Also plotted in this Figure is a straight line indicating the 3 σ detection limit for a 250 km s −1 wide, flat-topped spectral line based on the average rms noise level of the data. The data quality and the rms noise of the Arecibo observations are rather uniform.
Names, positions and distances
• Number: we have divided the selected 2MASS sources according to two criteria: size and algorithm. This division is indicated by two characters in the galaxy designations which we will use throughout this series: an entry starting with 'L' indicates a 'Large' object with an isophotal K sband radius r K20 (see Sect. 4.2) larger than 20 ′′ , an 'S' a 'Small' one with a radius between 10 ′′ and 20 ′′ and an 'F' a galaxy selected using the LCSB source processor, while following the source number an 'O' indicates a previously catalogued object, a 'P' one with a PGC entry only and an 'N' a previously uncatalogued one.
• Identifications: for each of the 2MASS sources we queried the NED and LEDA databases for a crossidentification of its position with other catalogues. For previously catalogued objects we list the most commonly used identification besides the 2MASS identification;
• Positions: the column headed '2MASSXi J' gives the 2MASS source designations, which are the right ascensions and declinations of their centre positions, for epoch J2000.0. These were used as the pointing centres for the H i observations;
• Distances: for each detected galaxy, a distance D was calculated using radial H i velocities corrected to the Galactic Standard of Rest, following the RC3 and assuming a Hubble constant of H 0 =75 km s −1 Mpc −1 .
Near-infrared data
• K 20 is the total magnitude measured within the r K20 isophotal aperture (see below);
• J − K is a near-infrared colour of the source, based on magnitudes measured in the J and K s bands within their respective isophotal semi-major axes at the 20 mag arcsec −2 level; • µ K5 is the mean central surface brightness (in mag arcsec −2 ) measured within a radius of 5 arcsec around the source's centre;
• b/a is the infrared axis ratio determined from an ellipse fit to the co-addition of the J-, H-, and K s -band images. The fit is carried out at the 3-σ isophotal level relative to the background noise in each image. The 2MASS F (LCSB sources) sample was not measured in this way because of the low signal-to-noise levels of the emission; • r K20 is the fiducial aperture (in arcsec) in the K s band. Essentially, it is the aperture size for a surface brightness of 20 mag arcsec −2 ; • L K is the absolute magnitude in the K s band (in L ⊙,K ), calculated using an absolute solar K s -band magnitude of 3.33 (Allen 1973 ).
Optical data
• T ype is the morphological type, as listed in NED or LEDA (the latter are between parenthesis) • V opt is the mean heliocentric optical radial velocity (in km s −1 ), as listed in LEDA; • D 25 is the isophotal B-band diameter (in units of arcmin) measured at a surface brightness level of 25 mag arcsec −2 , as listed in LEDA; • B Tc is the total apparent B-band magnitude reduced to the RC3 system (de Vaucouleurs et al. 1991) and corrected for galactic extinction, inclination and redshift effects (see Paturel et al. 1997 , and references therein), as listed in LEDA;
• µ B25 is the mean B-band surface brightness (in mag arcsec −2 ) within the 25 mag arcsec −2 isophote, as listed in LEDA; • L B is the absolute magnitude in the B band (in L ⊙,B ), calculated using the B Tc magnitude and an absolute solar magnitude in the B band of 5.48 (Allen 1973) , as listed in LEDA.
H I data
The global H i line parameters are directly measured values; no corrections have been applied to them for, e.g., instrumental resolution or cosmological stretching (e.g., Matthews et al. 2001 ).
• rms is the rms noise level in a spectrum (in mJy); • I HI is the integrated line flux (in Jy km s −1 ). The upper limits listed are 3σ values for flat-topped profiles with a width of 250 km s −1 , a representative value for the galaxies detected;
• V HI is the heliocentric central radial velocity of a line profile (in km s −1 ), in the optical convention. We estimated the uncertainty, σ VHI (in km s −1 ), in V HI following Fouqué et al. (1990) , as σ VHI = 4R 0.5 P 0.5 W X −1 , where R is the instrumental resolution (16.4 km s −1 for galaxies with previously known velocity and 14.3 for velocity searches ), P W =(W 20 -W 50 )/2 (in km s −1 ) and X is the signal-tonoise ratio of a spectrum, which we defined as the ratio of the peak flux density and the rms noise.
• W 50 and W 20 are the velocity widths (in km s −1 ) at 50% and 20% of peak maximum (km/s), respectively. According to Fouqué et al. (1990) 
Notes on individual galaxies
In order to identify sources whose H i detections could have been confused by nearby galaxies, we queried the NED and HyperLeda databases and inspected DSS images over a region of 10 ′ radius surrounding the 2MASS position of each source. Although the telescope's HPBW is 3 ′ .6 only, an analysis we made of its beam pattern at the time of our observations shows that in the first sidelobe, at 6 ′ radius, an estimated 20% of the line flux would be picked up of a 1 ′ diameter galaxy, whereas at about 9 ′ .5 radius this percentage has dropped to 0. We also queried these databases for published H i line data of the target galaxies. For further information on galaxies with published H i line parameters, see Section 5.2. Quoted values are weighted averages from the HyperLeda database, unless otherwise indicated.
L12O: 2MASX J00234816+1441026 = UGC 226: UV excess galaxy Mrk 338 (Mazzarella & Balzano 1986 ), = IRAS F00212+1424.
L19O : 2MASX J00323244+2323424 = UGC 321: 5 previous H i detections at Arecibo (see Table 2 ). Optical Hα rotation curve in Mathewson & Ford (1996) Giovanelli et al. (1986) , Lewis (1987) and Mirabel & Sanders (1988) . We estimate that about 60% of its line flux will be detected at the position of the target galaxy.
S301O: 2MASX J01545765+3720346 = UGC 1380: detected previously in H i at Arecibo ). H-band photometry Gavazzi et al. 2000) .
L81O: 2MASX J01553966+3702188 = CGCG 522-068: H-band photometry Gavazzi et al. 2000) . Not detected in our survey.
S490P: 2MASX J03084665+2420483 = PGC 1705247: H i profile partially outside our search range.
L224O: 2MASX J04013761+2449189 = FGC464 / FGC 464b: our H i spectrum of the target galaxy, NGC 464, shows two detections, at 5803 and 6673 km s −1 , like the Arecibo spectrum of Giovanelli et al. (1997) . At 0 ′ .3 from the edge-on Sc galaxy lies another, somewhat smaller, edge-on spiral, FGC 464b. It is impossible to assign the detections to the objects, as neither has a known optical redshift. For the distance dependent parameters listed for L224Oa and L224Ob in .7 separation, since only about 2.5% of its line flux would be detected at the position of the target galaxy. The Arecibo H i profiles of UGC 3142 (from Lu et al. 1990 and Pantoja et al. 1997) show V HI =6496 km s −1 , I HI =5.1 Jy km s
and W 50 =288 km s −1 . L313O & S1017O: 2MASX J07111558+3110140 & 2MASX J07112782+3111218 = CGCG 146-033 & 146-036, respectively: the two target galaxies are members of an isolated triplet of galaxies, together with CGCG 146-034. Our two H i profiles do not appear to be confused. CGCG 146-034, at V opt =7433±60 km s −1 , has been classified as an elliptical and is therefore likely to be devoid of H i. The 2 ′ .9 separation between the two target galaxies is relatively large compared to the telescope's half HPBW of 1 ′ .8, and their optical velocities (7515 and 7203 km s −1 , respectively) are separated by 313 km s −1 . Our H i profiles obtained pointing towards the centres of CGCG 146-033 and CGCG 146-036 in fact do not overlap in velocity: they have, respectively, V HI =7496 and 7228 km s −1 , corresponding well to the optical systemic velocities, and W 50 =163 and 197 km s −1 . The emission seen in spectrum of CGCG 146-036 at ∼7450-7600 km s −1 may be due to CGCG 146-033. The two target 2MASS galaxies are included in the catalogue of nearby poor clusters of galaxies of White et al. (1999) . S1017O: 2MASX J07112782+3111218 = CGCG 148-26: it is quite unlikely that our H i detection (V HI =7181 km s −1 , I HI =1.4 Jy km s −1 and W 50 =146 km s −1 ) of the B T =16.1 mag target galaxy, without know optical redshift, is confused by the somewhat brighter (B T ∼15.6) galaxies CGCG 148-33 and 148-34, at about 3 ′ distance, as their optical redshifts of 7516±45 and 7433±60 km s −1 , respectively, are significantly higher. No H i data are available on these two objects. S1025P: 2MASX J07154721+1930583: it is not possible to determine if our H i detection (V HI =5207 km s −1 , I HI =0.43 Jy km s −1 and W 50 =134 km s −1 ) of the target galaxy is confused with that of a galaxy of similar optical size and brightness, 2MASX J07160231+1932242, at 3 ′ .8 distance, since neither has a known optical redshift. At this separation, we estimate that about 30% of line flux of the latter object would be detected at the target position. S1062O: 2MASX J07471628+2657037 = IC 746: our H i detection appears to be of nearby spiral galaxy NGC 2449, rather than of the target 2MASS object. Our spectrum centered on the 2MASS galaxy shows V HI =4776 km s −1 , I HI =1. ′ from the target galaxy. No H i observations are published of these objects. The target galaxy is included in the catalogue of nearby poor clusters of galaxies of White et al. (1999) . and W 50 =153 km s −1 ) of the target galaxy (V opt =8111±60 km s −1 , B T =16.4) may in principle be confused by a nearby (3 ′ .3 separation), somewhat more luminous galaxy galaxy, CGCG 148-28 (V opt =8163±43 km s −1 , B T =15.6), both without published morphological type. At this separation, we expect that about 40% of the line flux of the latter would be detected at the position of the target galaxy. S1080O: 2MASX J07551046+1422131 = CGCG 58-70: there will be no confusion of our detection at V HI =13,446 km s −1 of the target galaxy (V opt =13,447 km s −1 ) with the three similarly bright galaxies at about 4 ′ to 7 ′ .5 distance , since these all have optical redshifts of ∼8750 km s −1 . L363O: 2MASX J09030837+1739356= FGC 828: since none have optical redshifts, it is impossible to determine if our H i detection (V HI =8832 km s −1 , I HI =1.0 Jy km s −1 and W 50 =158 km s −1 ) of the target galaxy, with K 20 =12.5, is confused by 2 smaller nearby 2MASS galaxies, 2MASX J09030383+1741336 of K 20 =12.8 at 2 ′ .3 distance, and 2MASX J09031111+1740431 of K 20 =14.4 at 1 ′ .4 distance. At these separations, we estimate that about 70% to 90/The galaxy pair CGCG 90-59, at 6 ′ .5 distance, has a much higher redshift of about 16,000 km s −1 . S1283O: 2MASX J09223543+2051068 = PGC 86616: detected previously in H i at Arecibo (Schombert et al. 1992) .
S1317O: 2MASXI J0939167+321838 = NGC 2944 pair: interacting galaxy pair (= Arp 63). The separation of NGC 2944 into two galaxies is best seen on the 2MASS images, where the projected distance of their nuclei is 16
′′ , as the DSS image is saturated in the inner regions. The selected 2MASS source corresponds to the centre of the least bright, W nucleus. Optical spectroscopy (Maehara et al. 1987) (Williams & Kerr 1981) and at Nançay, (Chamaraux 1977) . The central H i velocities measured at the two telescope differ significantly: 6783 and 6753 km s −1 at Arecibo compared to 6831 km s −1 at Nançay. The much higher Nançay I HI of 13.6 Jy km s −1 compared to the 4.0 Jy km s
we measured at Arecibo can be explained partially by confusion within the larger Nançay beam with the interacting UGC 5146 pair (=Arp 129), at 3 ′ .7 separation, for which Bicay & Giovanelli (1986) L388O: 2MASX J09403295+2529255 = UGC 5156: its optical redshift is 10,028±43 km s −1 . It was detected previously in H i at Arecibo (Bicay & Giovanelli 1986 ), at V HI =9953 km s −1 , 174 km s −1 higher than our central velocity, which appears to be due to the fact that our H i profile lies partially outside the search range. At 5 ′ .8 distance lies a galaxy of similar redshift (V opt =10,082±43 km s −1 ), size, magnitude and high inclination, CGCG 122-47. The H i profiles may in principle be confused by this object, as we estimate that about 25% of its line flux would be detected at the target position. S1342O: 2MASX J09501016+3424534 = KUG 0947+346: its optical velocity, 6590±47 km s −1 (Kowal et al. 1974 .4 distance. At these separations, we estimate that about 40% and 20%, respectively, of their line fluxes would be detected at the target position.
S2817O: 2MASXI J2323068+124955 = KUG 2320+125: B and R-band CCD imaging and longslit spectroscopy (Grogin & Geller 1999 .
L829O: 2MASXI J2347570+280747 = FGC 2536: detected in H i at Nançay (Matthews & van Driel 2000) .
S2834O: 2MASX J23343591+2353362 = KUG 2332+236: two H i lines were detected in our spectrum, at 5615 and 9802 km s −1 , respectively. The B T =16.5 Sc-type target galaxy has no known optical redshift. For the distance dependent parameters listed for S2834Oa and b in Table 4b .2 it was assumed that the H i is associated with the target galaxy. Our lower velocity detection (V HI =5615 km s −1 , I HI =0.9 Jy km s −1 , W 50 =298 km s −1 ) will be completely confused by two nearby galaxies, both without known optical redshift, which were detected in H i at Arecibo by Spitzak & Schneider (1998) .1 distance. We estimate that about 75% of the line flux of the former and about 25% of the flux of the latter would be detected at the target position, i.e. in total about 2 Jy km s −1 -twice the total flux we measured.
Discussion
Comparison with published H I data
Of the 127 galaxies we detected at 21 cm, 10 were detected previously in H i (see Sect. 4.5 and Table 2 ). Of these, 7 were detected at Arecibo only, one at both Arecibo and Nançay (NGC 2944) and 2 at Nançay only (FGC 470 and 2536) . Basically all published Arecibo measurements were made before its major upgrade, while ours were made after. A comparison of these data with ours generally shows good agreement, except for the case of the confused Nançay profile of the interacting pair NGC 2944 (S1317O) and for UGC 12289 (L807O), where our profile lies partially outside the band (see Section 4.5). Excluding NGC 2944 and UGC 12289, the average absolute value and its σ N deviation of the differences between our radial velocities and the published H i velocities is 25±21 km s −1 , compared to the average estimated uncertainty of 6 km s −1 in the values we measured for these objects, while the average ratio of our W 50 line widths and the published values is 1.02±0.06, and the ratio of the integrated line fluxes is 0.82±0.17.
Radio Frequency Interference (RFI)
As a consequence of their high sensitivity, radio astronomy telescopes are vulnerable to radio frequency interference (RFI), with signal strengths usually greatly exceeding those of the weak celestial radio sources being observed. Broad-band RFI raises the noise level of the observations, while narrow-band RFI may mimic spectral lines like the H i lines from galaxies that are being searched for in the present study.
It should be noted that in the ITU-R Radio Regulations (2001), with which all users of the radio spectrum are obliged to comply, astronomical H i line observations are only protected from "all emissions" up to a redshift of about 4300 km s −1 , while for observations further out to ∼19,000 km s −1 "[national frequency] administrations are urged to take all practicable steps to protect the radio astronomy service from harmful interference". These regulatory provisions for the protection of the Radio Astronomy Service clearly cannot guarantee a completely RFI-free environment for the kind of survey we performed.
Though care was taken to make the renovated Arecibo telescope more robust for unwanted radio interference (RFI), and to coordinate its operation as well as possible with the frequency plan and emission periods of local radar installations, persistent RFI signals with strengths that make the detection of faint H i line signals impossible were present during a significant fraction of the observations.
In order to examine during what percentage of time which radial velocity ranges are interfered with, considering the faintness of the line signals we are searching for, we flagged all channels in all spectra made in the velocity search mode (see Sect. 3.1) showing signals with a flux density exceeding the 20 mJy level after baseline fittinga level exceeded by only two of our 107 detected galaxies: S622P at 11,711 km s (about 10 channels). Besides RFI, the plots show the omnipresent Galactic H i emission around 0 km s −1 . The most troublesome RFI signal in the velocity searches, of which about 85% were made in the -500 to 11,000 km s −1 range, are the intermittent GPS L3 emissions in the ∼81500-8700 km s −1 range (around 1381 MHz): 12% of all spectra showed RFI exceeding the 20 mJy level in this range.
Conclusions
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